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We show that the proof of the results obtained in the above paper is wrong since it is
based on lemma which is not true. Therefore the results of the paper cannot be considered
as true ones.
© 2010 Elsevier Inc. All rights reserved.
In the above paper [1], a suﬃcient condition is obtained for stability of switched nonlinear homogeneous systems. The
obtained results are essentially based on the following lemma and remark. Consider the system
x˙ = f (x), x ∈ Rn (1)
where f (x) is a homogeneous polynomial vector ﬁeld of odd degree k.
Lemma 1. If system (1) is asymptotically stable, then there is a positive matrix P such that its Lyapunov function V (x) = xT Px.
Remark 1. According to Lemma 1, the existence of the quadratic Lyapunov function is a suﬃcient and necessary condition
for stable homogeneous systems.
To show that this lemma and remark are false, all we need to do is to construct a system (1) such that its zero solution
is asymptotically stable but there is no quadratic form which can be a Lyapunov function of system (1). Consider the system
x˙ = −100y3 − x3, y˙ = 100x3. (2)
Let us show that its trivial solution
x = 0, y = 0 (3)
is asymptotically stable. Consider the function
V1 = 1
4
(
x4 + y4).
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V˙1 = x3
(−100y3 − x3) + 100x3 y3 = −x6  0.
There is the unique solution of system (2) belonging to the set x = 0. This solution is (3). Therefore, according to Barbashin–
Krasovskii Theorem [2], the trivial solution of system (2) is asymptotically stable.
Let us show that there exists no positive deﬁnite quadratic form
V = 1
2
(
x2 + 2axy + by2)
such that its derivative along solutions of system (2) is negative deﬁnite. V˙ has the following form
V˙ = x(−100y3 − x3) + ay(−100y3 − x3) + 100ax4 + 100bx3 y
= (100a − 1)x4 + (100b − a)x3 y − 100xy3 − 100ay4.
Let us show that there are no a ∈ R and b ∈ R such that V˙ < 0. To do this, let us consider next cases.
1. For x = 0 we have V˙ = −100ay4, whence we obtain that a must satisfy the following condition
a > 0. (4)
2. For y = x we have V˙ = (100a − 1 + 100b − a − 100 − 100a)x4 = (−a + 100b − 101)x4. The condition V˙ < 0 should be
satisﬁed, then necessary
a > 100b − 101. (5)
3. For y = 0 we have 100a − 1< 0, whence
a <
1
100
. (6)
4. For y = −2x we have V˙ = [100a − 1 − 2(100b − a) + 800 − 1600a]x4 = (−1498a − 200b + 799)x4, whence 1498a >
799− 200b, and
a >
799
1498
− 200
1498
b. (7)
The set of real numbers a and b, satisfying inequalities (4)–(7), is empty (we can use the plane Oba to check this), i.e.
there do not exist a ∈ R , b ∈ R such that V˙ < 0.
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